).
187
In approximately half of the developed-type samples, the PM 2.5 and PM 10 mass concentrations 188 exceeded the national standards, all of which were collected during haze events. masses were rapidly transported from the northern desert area (Fig. 4a) , mineral species such
299
as Ca 2+ and Si were enriched on non-haze days and the PM 10 mass was high. In the western 300 regions of Beijing (Fig. 4b) , where various industries manufacture food, drink, furniture, 
Source profiles

313
To quantify each source contribution during the winter haze in Beijing, daily samples were
314
analyzed by NMF and the source profiles during haze and non-haze episodes were compared 315 (Fig. 5) . In all samples, the main contributions were industrial, traffic, and coal combustion 316 emissions (22-28 %), followed by soil dust and biomass combustion (13 % and 12 %, 317 respectively). However, soil dust loading, which is associated with elevated fractions of Ca,
318
Si, and pseudo-carbonaceous matters (Fig. 2) , was enhanced to 20 % during non-haze events.
from the northwestern desert areas, as mentioned in subsection 4.1.
322
The three types of haze episodes exhibited strong contrasts not only in their chemical species
323
and source regions, as mentioned above, but also in their source profiles (Fig. 5) . No/blue- 
